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DETAILED ACTION 

Applicant's arguments have been considered but are moot in view of the new ground(s) 
of rejection. 

Applicant's argument that one of ordinary skill in the art would not envision a channel, as 
claimed by applicant, wherein reactants enter and the product leaves on a continuous or semi- 
continuous basis is not persuasive. It is examiner's position that in a continuous process, the 
reactants enter and the products leave on a continuous basis, therefore, upon modification of the 
process of Kosin ' 160 in order to yield a continuous process, one of ordinary skill would 
envision a channel where reactants enter and a channel where products leave on a continuous 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claim Rejections - 35 VSC § 103 

Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kosin ' 160. 

Kosin et al. discloses a carbonation process for producing calcium carbonate from 
calcium hydroxide derived from limestone which provides improved utihzation of the carbon 
dioxide gas used for the carbonation process (col. 3, In. 12-16). An aqueous calcium hydroxide 
slurry is provided in the reaction vessel and is recirculated through the recycle piping system. 
The calcium hydroxide slurry may be prepared in any manner known in the ait. The slurry 
preferably has a solid content of from about 10 to about 20 weight percent. Higher amounts 
within this range allow the precipitated products to cluster together (col. 4., In. 3-15). At least a 
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portion of the aqueous slurry is continuously recirculated through the recycle piping system. The 
carbon dioxide containing gas is injected into the recirculating aqueous slurry at a turbulent area 
located in the recycle piping system (col. 4, In. 17-21). The injection of the carbon dioxide 
containing gas at a turbulent area in the recycle piping system provides intimate mixing of the 
gas and the recirculating stream, and the carbon dioxide utilization in the final calcium carbonate 
compound product approaches 100% (col. 3, In. 54-59). Preferably, there is at least one of the 
in-line mixers (38, 40) located in the recycle piping system downstream of the turbulent area, for 
example the piping bend (32 a), where the carbon dioxide is injected into the recirculating 
stream. The in-line mixer provides further intimate mixing of the gas and recirculating stream 
(col. 3, In. 64-68 to col. 4, In. 1-2). 

Kosin et al. does not disclose that the process is continuous or semi-continuous; however, 
it would have been obvious to one of ordinary skill in the art at the time the invention was made 
to apply a continuous or semi-continuous process to that of Kosin et al because it is well within 
the expected skill of the technician to operate the process continuously or semi-continuously. See 
In reDilnot, 138 U.S.P.Q. 248, 252. 

Kosin et al does not disclose the use of 3 or more, such as 4 to 7, in-line static mixers, 
however, one of ordinary skill in the art at the time the invention was made would use 3 or 
more, such as 4 to 7, in-line static mixers in the process of Kosin et al because more in-line static 
mixers increases the rate and efficiency of thoroughly mixing the carbon dioxide and the aqueous 
calcium hydroxide sluiry. Kosin et al also does not disclose that the aqueous suspension and/or 
the carbon dioxide enter the first of the series of mixers at a pressure in the range of 50 kPa to 
150 kPa or that the hydraulic pressure of the aqueous suspension and/or carbon dioxide 
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progressively falls as it passes through the series of static in-line mixers; however, one of 
ordinary skill in the art at the time the invention was made would optimize the hydraulic pressure 
throughout the process, especially at the static in-line mixers, in order to provide a continuous 
flow of products as well as intimate mixing. It is also well known in the art that hydraulic 
pressure falls as it flows through piping, mixers, conduits, bends, etc. 

Kosin '160 does not teach that carbon dioxide is independently suppUed to each mixing 
site from a common source or using independent pressure control; however, it would have been 
obvious to one of ordinary skill in the art to do so in view of good process control technique 
since independent supply of carbon dioxide to each mixing site would result in better controlling 
the rate at which calcium carbonate product is produced. 

Claims 13-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kosin '160 
as applied to claims 1-12 above, and further in view of EP 604,095 Al. 

Kosin ' 1 60 does not disclose that the aqueous suspension includes non-consumable solids 
such as fibers or particles. However, EP 604,095 Al teaches an aqueous suspension of 
particulate waste material, which comprises the step of precipitating an alkaline earth metal 
carbonate m the said aqueous suspension of the particulate material whereby the said particulate 
material present at the start of the process becomes entrained in the alkaline earth metal 
carbonate precipitate (see abstract). The aggregated product of such a process, which have 
advantageous properties when used in papermaking or paper coating, or when used as a filler or 
extender for paints, plastics compositions, and the like. The waste material is a by-product of 
wet-mmeral refining processes and wastewaters from paper mills (see page 2, lines 1 -3). The 
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aqueous suspension is preferably dilute, which contains no more than about 20% by weight of 
the dry particulate material based on a dry weight basis, more preferably less than 10% by 
weight thereof (see page 3, lines 4-7). The particulate material is an industrial by-product such 
as finely divided kandite clay mineral such as kaolin, a smectite clay such as bentonite, 
montmorillonite, saponite, hectorite or beidellite, and paper mill (see page 3, lines 8-1 1). The 
alkaline earth metal is preferably calcium carbonate. The alkaline earth metal carbonate 
precipitate may be formed by introducing into the suspension of the particulate mineral a source 
of alkaline earth metal ions and a source of carbonate ions. This will form the desired precipitate 
of alkaline earth metal carbonate in situ, which will entrain the particulate mineral (page 3, lines 
26-30). 

Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use non-consumable solids, such as fibers or particles, in the process of 
Kosin because EP 604 095 teaches that the aggregated product, calcium carbonate, of such a 
process would have advantageous properties when used in paper making or paper coating, or 
when used as a filler or extender for paints, plastics compositions, and the like, and EP '095 
suggests that such non-consumable solids may be employed in a process that precipitates 
calcium carbonate using a source of cai-bonate ions and alkaline earth metal ions, which Kosin 
provides using carbon dioxide and a calcium hydroxide slurry. 

Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ota et al. 
(US 4,824,654) in view of Bleakly et al. (US 5,342,600) alone or further in view of Kosin et al. 
'160. 
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Ota teaches a continuous process for the production of precipitated calcium carbonate by 
the reaction of a calcium hydroxide solution and carbon dioxide gas. The process comprises 
continuously adding aqueous calcium hydroxide solution, continuously adding carbon dioxide 
gas, and continuously withdrawing the products. Ota does not teach a process of mixing the 
carbon dioxide into the aqueous solution. 

Bleakley teaches a process for the production of precipitated calcium carbonate by the 
reaction of a calcium hydroxide solution and carbon dioxide gas. Bleakly teaches the use of a 
continuous agitation of the solution during the carbonation step. The main aim of the agitation is 
to maintain the suspension in a substantially disturbed condition and hence promote contact 
between the calcium hydroxide and carbon dioxide reactant media. Bleakly additionally teaches 
that the carbon dioxide is preferably admitted into the suspension in the form of fine bubbles in 
order to promote mixing. 

It would have been obvious to perform the continuous process of Ota et al. using a 
continuous agitation during the process of carbonation, as taught by Bleakley, in order to provide 
efficient mixing of the reactant media and thereby produce a higher yield of products. 

Neither Ota et al. nor Bleakley et al. explicitly teaches the use of static in-line mixers. 
However, official notice is taken that static in-line mixers are known in the art. It would have 
been obvious to one of ordinary skill at the time of invention to use a series of static in-line 
mixers in order to provide the distwbed condition required by Bleakley et al. 

Alternatively, Kosin et al. teaches a process for the production of precipitated calcium 
carbonate by the reaction of a calcium hydroxide solution and carbon dioxide gas. Kosin teaches 
the use of a series of static in-line mixers in order to maintain the suspension in a turbulent 



Application/Control Number: 09/248,392 Page 7 

Art Unit: 1754 

condition and hence promote contact between the calcium hydroxide and carbon dioxide reactant 
media. It would have been obvious to one of ordinary skill at the time of invention to use a 
series of static in-line mixers, as taught by Kosin et al., in the process of Ota et al. in view of 
Bleakley et al. in order to provide the disturbed condition required by Bleakley et al. 

Neither Bleakley et al. nor Kosin et al. disclose the use of 3 or more, such as 4 to 7, in- 
line static mixers, however, one of ordinary skill in the art at the time the invention was made 
would use 3 or more, such as 4 to 7, in-line static mixers in the process of Bleakley et al. because 
more m-line static mixers increases the rate and efficiency of thoroughly mixing the carbon 
dioxide and the aqueous calcium hydroxide slurry. Neither Bleakley et al. nor Kosin et al. 
disclose that the aqueous suspension and/or the carbon dioxide enter the first of the series of 
mixers at a pressure in the range of 50 kPa to 1 50 kPa or that the hydrauHc pressure of the 
aqueous suspension and/or carbon dioxide progressively falls as it passes through the series of 
static in-line mixers; however, one of ordinary skill in the art at the time the invention was made 
would optimize the hydraulic pressure throughout the process, especially at the static in-line 
mixers, in order to provide a continuous flow of products as well as intimate mixing. It is also 
well known in the art that hydraulic pressure falls as it flows through piping, mixers, conduits, 

Neither Bleakley et al. nor Kosin et al. teach that carbon dioxide is independently 
supplied to each mixing site from a common source or using independent pressure control; 
however, it would have been obvious to one of ordinary skill in the art to do so in view of good 
process control technique since independent supply of carbon dioxide to each mixing site would 
result in better controlling the rate at which calcium carbonate product is produced. 
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Claims 13-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ota et al. in 
view of Bleakley et al, either alone or further in view of Kosin ' 160 as applied to claims 1-12 
above, and further in view of EP 604,095 Al. 

Ota et al. does not disclose that the aqueous suspension includes non-consumable solids 
such as fibers or particles. However, EP 604,095 Al teaches an aqueous suspension of 
particulate waste material, which comprises the step of precipitating an alkaline earth metal 
i-aibunatc 111 the said aqueous suspension of the particulate material whereby the said particulate 
mat^iial pic»ent at the start of the process becomes entrained in the alkaline earth metal 
i-aibuiiatc piecipitate (see abstract). The aggregated product of such a process, which have 
advantageous properties when used in papermaking or paper coating, or when used as a filler or 
citciidci foi paints, plastics compositions, and the like. The waste material is a by-product of 
wct-mmcial refining processes and wastewaters fi-om paper mills (see page 2, lines 1-3). The 
aqueous suspension is preferably dilute, which contains no more than about 20% by weight of 
the diy particulate material based on a dry weight basis, more preferably less than 10% by 
weight thereof (see page 3, lines 4-7). The particulate material is an industrial by-product such 
as finely divided kandite clay mineral such as kaolin, a smectite clay such as bentonite, 
montmorillonite, saponite, hectorite or beidellite, and paper mill (see page 3, lines 8-1 1). The 
alkaline eart;h metal is preferably calcium carbonate. The alkaline earth metal carbonate 
precipitate may be formed by introducing into the suspension of the paiticulate mineral a source 
of alkaline earth metal ions and a source of carbonate ions. This will form the desired precipitate 
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of alkaline earth metal carbonate in situ, which will entrain the particulate mineral (page 3, lines 
26-30). 

Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use non-consumable soHds, such as fibers or particles, in the process of 
Ota et al. because EP 604 095 teaches that the aggregated product, calcium carbonate, of such a 
process would have advantageous properties when used in paper making or paper coating, or 
when used as a filler or extender for paints, plastics compositions, and the like, and EP '095 
suggests that such non-consumable sohds may be employed in a process that precipitates 
calcium carbonate using a source of carbonate ions and alkaline earth metal ions, which Ota et al. 
provides using carbon dioxide and a calcium hydroxide slurry. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Peter J Lish whose telephone number is 571-272-1354. The 
examiner can normally be reached on 9:00-6:00 Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on 571-272-1358. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-066 1 . 
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